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I SUMMARY 

On June  26, 1963, t h e  e f f o r t s  of  M r .  J .  P. Layton and M r .  R .  Wood- 

row of  P r i n c e t o n  U n i v e r s i t y  cu lmina ted  i n  t h e  i s s u a n c e  of a Grant by t h e  

N a t i o n a l  Aeronau t i c s  and Space Admin i s t r a t ion  i n  t h e  amount of $625,000 

(Grant N s G  (F)-14).  

The Grant was made f o r  c o n s t r u c t i o n  of  a Basic Research  Labora tory  

f o r  t h e  Guggenheim L a b o r a t o r i e s  of P r ince ton  U n i v e r s i t y .  

P rev ious  t o  t h i s  Gran t ,  P r ince ton  U n i v e r s i t y  had engaged an arch-  

i t e c t u r a l  f i r m  t o  d e s i g n  and complete  working drawings f o r  t h e  b u i l d i n g .  

Immediately f o l l o w i n g  t h e  Grant ,  NASA reviewed t h e  d rawings ,  and by mid 

September ,  1963, b id  i n v i t a t i o n s  were s e n t  o u t .  I n  October ,  1963, t he  

b i d s  were r e t u r n e d ,  and t h e  lowest  b id ,  added t o  e s t i m a t e s  of o t h e r  costs. ,  

r e s u l t e d  i n  a f i n a l  t u rnkey  budget of  $750,000.  The Grant p l u s  $125,000.00 

of  P r i n c e t o n ' s  funds pe rmi t t ed  c o n s t r u c t i o n  t o  begin  i n  November, 1963. 

The t a r g e t  d a t e  f o r  occupancy of t h e  b u i l d i n g  was e a s i l y  met 

and t h e  tu rnkey  budget  was no t  exceeded. 

A s  of  t h e  d a t e  of t h i s  r e p o r t  t h e  b u i l d i n g  has  n o t  been formal- 

l y  accep ted  by P r i n c e t o n .  T h i s  w i l l  be done immediately fo l lowing  the  f i -  

n a l  b a l a n c i n g  of t h e  a i r  c o n d i t i o n i n g  sys t ems ,  which must w a i t  f o r  a f e w  

warm d a y s .  
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I1 FINANCIAL 

The r e a l i z a t i o n  of t h e  s u b j e c t  Research  Labora tory  w a s  made pos- 

an a d d i t i o n a l  $125,000 of P r i n c e t o n  U n i v e r s i t y  funds .  

The a c t u a l  c o s t s  of  t h e  b u i l d i n g  were a s  fo l lows :  

A .  Basic C o n s t r u c t i o n  $592,885 

B .  A r c h i t e c t ' s  Fees  ( i n c l u d i n g  some 52,500 
p r e l i m i n a r y  work on a d j a c e n t  fu- 
t u r e  b u i l d i n g s  t o  a s s u r e  c o n t i -  
n u i t y  of p l a n n i n g ) .  

C .  S i t e  Work ( i n c l u d i n g  a pa rk ing  
l o t  a s  w e l l  as  landscaping  and 
s idewalks  ) . 

D .  F u r n i s h i n g s  ( i n c l u d i n g  b a s i c  
l a b o r a t o r y  f u r n i t u r e  and s a f e t y  
equipment ,  vene t i an  b l i n d s ,  and 
o f f i c e  f u r n i t u r e ) .  

9 ,500  

16,000 

E .  Add i t ions  and changes t o  o r i g i n a l  71,000 
c o n t r a c t .  

$741,885 

Approximately 15 c e r t i f i c a t e s  f o r  payment were submi t ted  by t h e  

a r c h i t e c t  t o  t h e  owner a t  v a r i o u s  s t a g e s  of  c o n s t r u c t i o n .  These c e r t i f i -  

c a t e s  were a l l  checked and approved by t h e  a r c h i t e c t .  

Approximately $5 ,000 .00  s t i l l  remains unpa id ,  pending comple t ion  

of t h e  f i n a l  punch l i s t  i tems  and a i r  c o n d i t i o n i n g  b a l a n c i n g .  

The a d d i t i o n s  and change o r d e r s  t o  t h e  o r i g i n a l  c o n t r a c t  appea r  

h i g h ,  b u t  most of t h e s e  were a n t i c i p a t e d  b e f o r e  t h e  c o n t r a c t  was made. Un- 

a v o i d a b l e  c i r cums tances  r e q u i r e d  t h e  e x c l u s i o n  from t h e  o r i g i n a l  b id  of  t h e  

e l e c t r i c a l  s e r v i c e  t o  t h e  b u i l d i n g ,  the  connec t ion  t o  t h e  c e n t r a l  s team 

main ,  a 200kw power s e r v i c e  i n  t h e  f i r s t  l e v e l ,  and t h e  p a r t i t i o n i n g  of t h e  

l a b o r a t o r i e s  i n  t h e  b u i l d i n g .  These f o u r  a d d i t i o n s  amounted t o  99% of t h e  

d o l l a r  v a l u e  of a l l  change o r d e r s .  
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s t o r y  l a b o r a t o r i e s .  

The main roof  s t r u c t u r e  was Vi rendee l  g i r d e r s  a l l o w i n g  s t r a i g h t -  

through a c c e s s  of expe r imen ta l  d u c t i n g  and p i p i n g .  

C e r t a i n  a r e a s  i n  t h e  conc re t e  f l o o r s  were r e s t r i c t e d  from b e i n g  

used by t h e  mechanica l  c o n t r a c t o r s  f o r  p i p i n g ,  e l e c t r i c a l  c o n d u i t s ,  e t c .  

T h i s  was done s o  t h a t  r easonab ly  l a r g e  h o l e s  can  be c u t  i n t o  t h e  f l o o r  with- 

I11 DESIGN 

The s p e c i f i c a t i o n s  g iven  t o  the  a r c h i t e c t u r a l  f i r m  of S c r i m e n t i ,  

m . - - - l - L - - - . -  --J 
D W ~ C K I I ~ I I I C L  Q L ~ ~  I C L a r l L v r r A  cf S s z e r v i l l e ,  New J e r s e y ,  r e q l ~ i r e d  a design which 

would be f u n c t i o n a l ,  e s t h e t i c a l l y  p l e a s i n g ,  and f l e x i b l e  enough t o  p rov ide  

f o r  t h e  needs  of f u t u r e  r e s e a r c h e s .  This  w a s  accomplished as  fo l lows :  

The pr imary e l e c t r i c  power t r ans fo rmers  and t h e i r  l e a d s  t o  t h e  

b u i l d i n g  were made l a r g e  enough t o  take  care of  t h e  a n t i c i p a t e d  needs f o r  

t h e  f o r e s e e a b l e  f u t u r e .  

The founda t ion  and f o o t i n g s  were made t o  accommodate f u t u r e  ad- 

d i t i o n s .  

The mechanica l  s e r v i c e s  room w a s  des igned  t o  accommodate equip- 

ment f o r  f u t u r e  a d d i t i o n s ,  

V e r t i c a l ,  ho l low c o n c r e t e  columns on t h e  f r o n t  of t h e  b u i l d i n g  

became t h e  a r c h i t e c t u r a l  focus  a s  w e l l  a s  s e r v i n g  a s  chases  f o r  mechanica l  

s e r v i c e s .  

The b u i l d i n g  was des igned  b a s i c a l l y  a s  a two-s tory  s t r u c t u r e  

p l u s  basement ,  w i t h  t h e  l a b o r a t o r y  a rea  b e i n g  two s t o r i e s  h i g h .  The s t e e l  

framework was des igned  s o  t h a t  a f l o o r  can  be added a t  t h e  second- f loo r  

l e v e l  a t  some f u t u r e  d a t e ,  and t h e  two-story l a b o r a t o r y  can become two one- 

ou t  i n t e r f e r i n g  w i t h  s e r v i c e s  t o  accommodate f u t u r e  r equ i r emen t s  f o r  ex- 

p e r i m e n t a l  a p p a r a t u s .  
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C e r t a i n  a r e a s  on t h e  basement c e i l i n g  were r e s e r v e d  f o r  f u t u r e  

exper imenta l  s e r v i c e s  such as l a r g e  p ip ing ,  c o n d u i t s ,  e t c .  

The e n t i r e  b u i l d i n g  w a s  designed t o  be a i r  c o n d i t i o n e d ,  w i t h  pro- 

v i s i o n s  f o r  m a i n t a i n i n g  minimum humidity c o n d i t i o n s  i n  t h e  l a b o r a t o r y  a r e a .  

One of t h e  r e a s o n s  f o r  t h i s  was t o  prevent  t h e  s t a t i c  e l e c t r i c i t y  b u i l d u p  

which c a n  occur  i n  low-humidity atmospheres.  

Concre te  haunches around t h e  f l o o r  beams were des igned  t o  mini- 

mize v i b r a t i o n  t r a n s m i s s i o n .  The mechanical  s e r v i c e s  room f l o o r  was com- 

p l e t e l y  i s o l a t e d  f o r  t h e  same reason .  

The e l e c t r i c  d i s t r i b u t i o n  throughout  t h e  b u i l d i n g  was des igned  

t o  p r e v e n t  v o l t a g e  d r o p s  i n  one l a b o r a t o r y  due t o  an  experiment  i n  a n o t h e r  

l a b o r a t o r y .  T h i s  was accomplished by i s o l a t i n g  t h e  “ b u i l d i n g  e l e c t r i c ”  

c i r c u i t s  ( l i g h t s ,  o f f i c e  o u t l e t s ,  f a n s ,  mechanical  pumps, e t c . ) ,  and pro- 

v i d i n g  s e p a r a t e  c i r c u i t s ,  d i r e c t  from t h e  secondary t r a n s f o r m e r s ,  f o r  each  

l a b o r a t o r y  f o r  t h e  e x c l u s i v e  use b y  t h a t  l a b o r a t o r y  f o r  e x p e r i m e n t a l  appa- 

r a t u s .  

I V  CONSTRUCTION 

The f i r m  of Wil l iam C .  Ehre t  of T r e n t o n ,  New Jersey was awarded 

t h e  c o n t r a c t  t o  b u i l d  t h e  B a s i c  Research Labora tory .  

The r e s p o n s i b i l i t y  f o r  j o b  s u p e r v i s i o n  was w i t h  t h e  a r c h i t e c t ,  

a l t h o u g h  P r i n c e t o n  U n i v e r s i t y  maintained a clerk-of- the-works f u l l  t i m e  

d u r i n g  c o n s t r u c t i o n .  T h i s  person c o n t a c t e d  only  t h e  a r c h i t e c t ,  however, 

and had no a u t h o r i t y  t o  c o n t r o l  t h e  c o n t r a c t o r .  T h i s  chain-of-command 

management proved t o  be very  d e s i r a b l e .  

The c o o p e r a t i o n  of t h e  c o n t r a c t o r  i n  a l l  c a s e s  was very  good, and 

no s e r i o u s  problems concern ing  c o n s t r u c t i o n  a r o s e .  The j o b  was completed 
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on t i m e ,  and a t  t h i s  d a t e  o n l y  a smal l  punch l i s t  remains t o  complete t h e  

c o n t r a c t  i n  f u l l .  

The pur?ch list at t h P  t i m e  of occupancy w a s  r e l a t i v e l y  s m a l l  due 

t o  an  agreement between t h e  a r c h i t e c t ,  t h e  c o n t r a c t o r ,  and P r i n c e t o n  Uni- 

v e r s i t y  making it p o s s i b l e  t o  p r e s e n t  and complete  normal p u n c h - l i s t  i t ems  

d u r i n g  c o n s t r u c t i o n .  

The urgency t o  occupy t h e  b u i l d i n g  f o r  t h e  F a l l  t e r m  of 1964 made 

i t  n e c e s s a r y  t o  n e g o t i a t e  t h e  c o n t r a c t  w i t h o u t  a l o c a t i o n  f o r  t h e  source  

of pr imary power, a c e n t r a l  s team main c o n n e c t i o n ,  and p a r t i t i o n i n g  of t h e  

Labora tory  a r e a .  These i t e m s  were decided a f t e r  c o n s t r u c t i o n  was w e l l  un- 

d e r  way and were accomplished as change o r d e r s  ( see  Numbers 5 ,  6 ,  7 ,  below). 

The f o l l o w i n g  i s  t h e  complete l i s t  of  change o r d e r s :  

Date  - C .  0. No. 

1 11/20/63 

2 1 2 / 2 / 6 3  

3 2/12/64 

4 4 / 2 / 6 4  

5 4 /16  

6 4/24 

7 4 / 3 0  

8 6 / 3 0  

9 7 / 2 3  

10 7 /23  

Nature of Change Amount 

O m i t  Performance and $ (3 ,987.00)  
Maintenance Bond 

S u b s t i t u t e  Extruded 
Lower Penthouses  

( 160.00) 

Revise Women's T o i l e t  1-04 N./C 

I n s t a l l  Plumbing P i p i n g  1 ,937 .00  
under Basement S l a b  f o r  
Future  Aid 

General R e v i s i o n s  of Of- 42,292.60 
f i c e  & Labora tory  Areas  
t o  provide a c t i v e  space 
i n  open areas 

Revis ion t o  Underground 
Steam S e r v i c e  and con- 
n e c t i o n s  a t  e x i s t i n g  
s t earn t unne 1 

New Underground E l e c t r i c  
S e r v i c e s  

Adjustment t o  S p e c i f i e d  
B r i c k  A 1  lowance 

O m i t  Aluminum Plaque and 
Door S i g n s  

C r e d i t  f o r  Rock Excavat ion 
A 1  lowance (none encountered ) 

9,706.00 

10,7 32 .00  

(315.00)  

(165.00)  

(1 ,200 .00)  
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C. 0. No. - Date Nature of Chanpe 

11 8/27  S t i f f e n e r s  f o r  C e r t a i n  

1 2  1211 Accous t i ca l  L in ing  f o r  

Long P a r t i t i o n s  

Fo.ui. A i r  Tgaild:LiLg iinits 

N e t  T o t a l  

Amount 

300.00 

360.00 

$71,154.00 

V USE OF LABORATORY 

Completion of t h e  Basic Research Labora tory  w i l l ,  f o r  t h e  f i r s t  

t i m e ,  a l l o w  t h e  Guggenheim L a b o r a t o r i e s  t o  perform r e s e a r c h  f u n c t i o n s  wi th  

maximum e f f e c t i v e n e s s  a t  s i g n i f i c a n t  l e v e l s  of a c t i v i t y  i n  suppor t  of t h e  

n a t i o n a l  need f o r  h i g h l y  t r a i n e d  personnel  and i n t e n s i f i e d  fundamental  re- 

s e a r c h  e f f o r t s  i n  t h e  Aerospace Propuls ion  Sc iences .  A t  t h e  o u t s e t ,  this 

b u i l d i n g  w i l l  house f o u r  of t h e  primary r e s e a r c h e s  be ing  conducted a t  t h e  

Guggenheim L a b o r a t o r i e s .  

The f i r s t ,  under  P r o f e s s o r  Mar t in  Summerfield,  i s  t h e  S o l i d  Pro- 

p e l l a n t  Research Group. The a r e a s  of i n t e r e s t  i n  t h i s  group a r e  S o l i d  Fro- 

p e l l a n t  I g n i t i o n  Research ,  S teady-Sta te  Combustion Mechanisms, and Non- 

S teady  Combustion. Research  on s t e a d y - s t a t e  combustion can  be r e l a t e d  t o  

t h e  e f f e c t i v e  development and p rope r  u t i l i z a t i o n  of h igh  energy s o l i d  pro- 

p e l l a n t s .  

ment of combustion a r e  a l s o  r e l a t e d  t o  t h e  problems of t h r o t t l e a b i l i t y  and 

of pu l sed  o p e r a t i o n  of s o l i d  p r o p e l l a n t  motors .  I g n i t i o n  r e s e a r c h  w i l l  

c o n t r i b u t e  t o  a b e t t e r  unde r s t and ing  o f  t h e  o v e r a l l  i g n i t i o n  p rocess  of 

s o l i d  p r o p e l l a n t s .  

S t u d i e s  of t h e  mechanism of combustion and of t h e  ex t ingu i sh -  

The second i s  t h e  Nuclear  Propuls ion  Research Labora tory  under  

P r o f e s s o r  J e r r y  Grey. The major s tudy  i n  t h i s  area i s  t o  de te rmine  bo th  

a n a l y t i c a l l y  and expe r imen ta l ly  t h e  mixing and h e a t - t r a n s f e r  c h a r a c t e r i s t i c s  

of h o t ,  p a r t i a l l y  ion ized  gas .  Th i s  t a s k ,  a l r e a d y  p a r t i a l l y  accomplished,  
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w i l l  have d i r e c t  s i g n i f i c a n c e  t o  a l l  gaseous-core n u c l e a r  r o c k e t  concepts  

as w e l l  as s u b s i d i a r y  a p p l i c a t i o n s  i n  a r c j e t  p r o p u l s i o n  and magnetohydro- 

dynamic power g e n e r a t i o n .  A second r e s e a r c h  w i l l  be  of f e a s i b i l i t y  consid-  

e r a t i o n  i n  t h e  l i q u i d  c o r e  n u c l e a r  r o c k e t  concept  by exper iments  on gas- 

l i q u i d  i n t e r a c t i o n s .  A t h i r d  s t u d y  w i l l  be  concerned w i t h  e s t a b l i s h i n g  

f e a s i b i l i t y  of  t h e  p r i n c i p l e  of s u p e r s o n i c  n o z z l e  h e a t  a d d i t i o n  a s  a ma- 

j o r  performance augmentat ion technique  f o r  c o n v e n t i o n a l  s o l i d - c o r e  n u c l e a r  

r o c k e t s .  Also ,  a program which i s  now b e i n g  formula ted  w i l l  de te rmine  

a n a l y t i c a l l y  t h e  optimum miss ion  c h a r a c t e r i s t i c s ,  r e a c t o r  and engine  con- 

f i g u r a t i o n s ,  and major problem a r e a s  of non-convent ional  s o l i d - c o r e  re- 

a c t o r s .  

The t h i r d  i s  t h e  Electr ic  Propuls ion  Research  Labora tory  under 

P r o f e s s o r  Robert  Jahn.  Housing t h i s  group i n  t h e  new B a s i c  Research Lab- 

o r a t o r y  w i l l  a l l o w  them t o  c o n t i n u e  t h e i r  r e s e a r c h  by d e v e l o p i n g  and op- 

e r a t i n g  a ser ies  of d e v i c e s  f o r  t h e  g e n e r a t i o n  of h i g h l y  symmetr ical  and 

r e p r o d u c i b l e  gaseous d i s c h a r g e s .  It w i l l  a l l o w  c o n t i n u a t i o n  of t h e  exper i -  

menta l  and t h e o r e t i c a l  s t u d i e s  of t h e  l a r g e  r a d i u s  p inch  d i s c h a r g e  appa- 

r a t u s ,  t o  ex tend  t h e  s t u d i e s  t o  c i r c u i t s  of very  low e x t e r n a l  i n d u c t a n c e ,  

and t o  ex tend  t h e  s t u d i e s  t o  such o t h e r  d i s c h a r g e  geometr ies  which a r e  pre- 

d i c t e d  by t h e  r e s u l t s  of t h e  above t a s k s .  A l s o ,  a s t u d y  of t h e  e f f e c t  of 

e x h a u s t  o r i f i c e s  on t h e  d i s c h a r g e  and a c c e l e r a t i o n  c h a r a c t e r i s t i c s  w i l l  be 

u n d e r t a k e n .  

The f o u r t h  group i s  t h e  Combustion of  M e t a l s  Labora tory  under 

P r o f e s s o r  I r v i n  Glassman. T h i s  r e s e a r c h  concerns  i t s e l f  w i t h  t h e  r e l a t i o n  

of t h e  m e l t i n g  p o i n t s  of m e t a l s  and t h e i r  o x i d e s  and oxide  c h a r a c t e r i s t i c s  

t o  t h e  combustion mode of m e t a l s .  A d e t a i l e d  u n d e r s t a n d i n g  of t h e  burn ing  

of m e t a l s  i s  c e r t a i n  t o  be of i n c r e a s i n g  s i g n i f i c a n c e  i n  advanced s o l i d  
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and l i q u i d  chemical  r o c k e t s  and o t h e r  p ropu l s ion  methods and ,  i n  a d d i t i o n ,  

of importance i n  a tmospher ic  r e e n t r y  of v a r i o u s  s p a c e c r a f t  from bo th  geo- 

c e n t r i c  and h e l i o c e n t r i c  o r b i t s .  

I n  a d d i t i o n  t o  t h e  above l a b o r a t o r i e s ,  t h i s  b u i l d i n g  g i v e s  o f f i c e  

space  t o  t h r e e  p r o f e s s o r s ,  twenty- three  s t u d e n t s ,  and s t a f f  members, f o r  a 

t o t a l  o f  f o r t y - s i x  pe r sons .  

The d e s i g n  of t h e  b u i l d i n g  makes i t  p o s s i b l e  t o  expand i t s  use  

t o  approximate ly  seven ty - f ive  pe r sons  and up t o  s i x  more l a b o r a t o r i e s  i n  

t h e  f u t u r e  w i t h  on ly  minor a d d i t i o n s .  

V I  CORNERSTONE LAYING CEREMONY 

A major expans ion  i n  eng inee r ing  e d u c a t i o n  a t  P r i n c e t o n  U n i v e r s i t y  

w a s  s i g n a l e d  on S a t u r d a y ,  October  24,  1964 by t h e  formal  co rne r s tone - l ay -  

i n g  of a new $750,000 Basic Research  Labora tory  of t h e  Dan ie l  and F lo rence  

Guggenheim L a b o r a t o r i e s  f o r  t h e  Aerospace P ropu l s ion  S c i e n c e s .  The th ree -  

s t o r y  b u i l d i n g  w a s  f i nanced  i n  l a r g e  p a r t  by a f a c i l i t i e s  g r a n t  from t h e  

N a t i o n a l  Aeronau t i c s  and Space Admin i s t r a t ion  a s  p a r t  of i t s  broad program 

of  s u p p o r t  f o r  h i g h e r  e d u c a t i o n  i n  sc i ence  and technology.  

I n  t h e i r  a d d r e s s e s  t o  t h e  assembled f a c u l t y  and g u e s t s ,  D r .  Homer 

E .  N e w e l l ,  A s s o c i a t e  A d m i n i s t r a t o r  of NASA f o r  Space S c i e n c e s ,  and D r .  

Raymond L .  B i s p l i n g h o f f ,  A s s o c i a t e  Admin i s t r a to r  of  NASA f o r  Advanced Re- 

s e a r c h  and Technology, emphasized N A S A ' s  i n t e r e s t  i n  advancing  t e c h n i c a l  

e d u c a t i o n  i n  t h i s  c o u n t r y  a s  a means of i n s u r i n g  t h e  c o n t i n u a t i o n  of t h e  

s t r o n g  p o s i t i o n  of t h e  United S t a t e s  i n  s c i e n t i f i c  space  e x p l o r a t i o n  and 

i n  t h e  development of p r a c t i c a l  space s y s t e m s .  The complete  t e x t s  of  t h e s e  

a d d r e s s e s  appea r  on pages 12 and 13 of  t h i s  r e p o r t .  D r .  G .  Edward Pendray ,  

r e p r e s e n t i n g  t h e  Guggenheim Foundat ion ,  reviewed some of t h e  e a r l y  e v e n t s  
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i n  our  h i s t o r y  of r o c k e t r y  which l e d  t o  t h e  development of t h e  p r e s e n t  na- 

t i o n a l  space  program, p o i n t i n g  out  t h e  major  r o l e s  played by s e v e r a l  mem- 

b e r s  of t h e  assemblage. 

P r e s i d e n t  Rober t  F. Goheen, i n  a c c e p t i n g  the goid keys t o  tile new 

b u i l d i n g  from A r c h i t e c t  J.  Frank P e r a n t o n i  (Class  of 1945) on b e h a l f  of 

P r i n c e t o n  U n i v e r s i t y ,  r e c a l l e d  t h e  p i o n e e r i n g  s t e p s  taken  by t h e  U n i v e r s i t y  

when, i n  1947, i t  s t a r t e d  a program of g r a d u a t e  e d u c a t i o n  and r e s e a r c h  i n  

j e t  p r o p u l s i o n  i n  t h e  Engineer ing  School ,  and a l s o  t h e  f a r - s i g h t e d  s t e p  
b 

t aken  by t h e  D a n i e l  and F l o r e n c e  Guggenheim Foundat ion when it  g r a n t e d  t h e  

U n i v e r s i t y  i n  1949 t h e  i n i t i a l  funds t o  launch t h e  Guggenheim J e t  P r o p u l s i o n  

Center  a t  P r i n c e t o n ' s  James F o r r e s t a l  Research C e n t e r .  The f u l l  t e x t  of 

P r e s i d e n t  Goheen's a d d r e s s  i s  given s t a r t i n g  on page 1 7  . 
Fol lowing  t h e  c l o s i n g  b e n e d i c t i o n  and a b u f f e t  luncheon, t h e  g u e s t s  

toured  t h e  new B a s i c  Research Laboratory and o t h e r  e x i s t i n g  Guggenheim Lab- 

o r a t o r i e s  r e s e a r c h  f a c i l i t i e s ,  where t h e  g r a d u a t e  s t u d e n t s  d e s c r i b e d  t h e i r  

r e s e a r c h  programs i n  d e t a i l .  

A .  Address by D r .  Homer E .  Newell, A s s o c i a t e  A d m i n i s t r a t o r  
f o r  Space Sc ience  and A p p l i c a t i o n s ,  N a t i o n a l  A e r o n a u t i c s  
and Space A d m i n i s t r a t i o n ,  Washington, D .  C .  

(Dr. N e w e l l  acknowledged P r o f e s s o r  P e r k i n s '  welcoming remarks and 

i n t r o d u c t i o n ,  and gave i n t r o d u c t o r y  s a l u t a t i o n s  acknowledging t h e  presence  of 

P r e s i d e n t  Goheen, Dean Brown (Dean of F a c u l t y ) ,  Dean E l g i n  (Dean of Engineer- 

i n g ,  o t h e r  d i s t i n g u i s h e d  g u e s t s ,  and f a c u l t y  members. He extended g r e e t i n g s  

- i n  a b s e n t i a  from M r .  James E .  Webb, Drs. Dryden, Seamans, and Smull ,  and t h e  

many o t h e r  s t a f f  members i n  NASA who have c o n t r i b u t e d  s o  much t i m e ,  t h o u g h t ,  

and t a l e n t  t o  t h e  s u c c e s s  of t h i s  unique u n d e r t a k i n g ) .  

On b e h a l f  of NASA, I am d e l i g h t e d  t o  have t h i s  o p p o r t u n i t y  t o  ex- 

press a p p r e c i a t i o n  t o  t h e  members of t h e  board of t r u s t e e s  and t h e  U n i v e r s i t y  
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s t a f f  f o r  t h e i r  concer ted  a c t i o n s  which were s o  v i t a l  t o  t h e  a c q u i s i t i o n  of 

t h e s e  new f a c i l i t i e s .  

a c c e p t a n c e  of t h e  g r a n t  p r o v i d i n g  a share  of t h e  funds  r e q u i r e d ,  and we 

have t h e  utmost  conf idence  t h a t  P r i n c e t o n  w i i i  meet chese  o b i i g a t i o n s  lii 

f u l l  measure d u r i n g  t h e  e n s u i n g  years. 

We recognize  t h e  o b l i g a t i o n s  which were assumed by 

It h a s  been s a i d  t h a t  p ropuls ion  i s  one of t h e  keys t o  t h e  suc- 

c e s s f u l  e x p l o r a t i o n  of space .  W e  b e l i e v e  t h i s  f o r  obvious r e a s o n s ,  b u t  we 

a l s o  b e l i e v e  t h a t  some of t h e  g r e a t e r  c h a l l e n g e s  of space  e x p l o r a t i o n  can  

be m e t  o n l y  w i t h  t h e  knowledge r e s u l t i n g  from b a s i c  r e s e a r c h  such a s  i s  be- 

i n g  done now, and w i l l  be  cont inued  by s c i e n t i s t s  h e r e  i n  t h e  Guggenheim Lab- 

o r a t o r i e s .  Bes ides  t h e  e n g i n e e r s  who d e s i g n  s p a c e c r a f t  and t h e  a s t r o n a u t s  

who f l y  them, we have a c o n t i n u i n g  requirement f o r  t h e  r e s e a r c h  which w i l l  

make a s u b s t a n t i a l  c o n t r i b u t i o n  t o  the expansion of human knowledge and 

phenomena o c c u r r i n g  i n  t h e  atmosphere and i n  o u t e r  space .  Along t h e s e  l i n e s ,  

NASA's need f o r  knowledge a f f e c t i n g  the d e s i g n  of a e r o s p a c e  p r o p u l s i o n  sys- 

t e m s  i s  a m a t t e r  of r e c o r d ,  and we a r e  d e e p l y  indebted  t o  t h e  s c i e n t i s t s  

h e r e  a t  t h e  F o r r e s t a l  Center  who have pioneered t h i s  f i e l d .  

From our  v i e w p o i n t ,  we see here today t h e  f i r s t  r e s u l t s  of 311 ex- 

e r c i s e  i n  mutual conf idence .  Confidence of P r i n c e t o n  i n  a p a r t n e r s h i p  w i t h  

NASA which w i l l  p r e s e r v e  and s t r e n g t h e n  t h e  U n i v e r s i t y ' s  r e s e a r c h  environ-  

ment; c o n f i d e n c e  of a l l  of us  i n  t h e  i n t e l l e c t  and c r e a t i v i t y  of t h e  s c h o l a r s  

who w i l l  d i s t i n g u i s h  t h i s  l a b o r a t o r y  f o r  many y e a r s  t o  come; and p a r t i c u l a r -  

l y  our  c o n f i d e n c e  i n  P r o f e s s o r s  Crocco, Grey and Layton and t h e i r  asso- 

c i a t e s  who w i l l  be u s i n g  t h e s e  new l a b o r a t o r i e s .  

B .  Address by D r .  Raymond L .  B i s p l i n g h o f f ,  A s s o c i a t e  A d m i n i s t r a t o r  
f o r  Advanced Research and Technology, N a t i o n a l  A e r o n a u t i c s  and 
Space A d m i n i s t r a t i o n ,  Washington, D .  C .  

P r o f e s s o r  P e r k i n s ,  P r e s i d e n t  Gohecn, Ladies  and Gentlemen. I 
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have fol lowed c l o s e l y  t h e  b u i l d i n g  which we d e d i c a t e  t h i s  morning because  

of i t s  c l o s e  a s s o c i a t i o n  w i t h  NASA's Advanced Research  and Technology pro- 

gram. I know of no new b u i l d i n g  anywhere t h a t  can  e x e r t  a g r e a t e r  i n f l u e n c e  

on t h e  f u t u r e  of t h i s  program. I s a y  t h i s  because  you w i l l  be  occupied h e r e  

w i t h  improving t h e  e f f e c t i v e n e s s  of two o f  t h e  most impor tan t  i n g r e d i e n t s  

of  t h i s  program; p ropu l s ion  and energy  conve r s ion  d e v i c e s  and people .  Le t  

me ampl i fy  t h i s  s t a t e m e n t .  

F i r s t ,  l e t  u s  t a k e  a few seconds t o  examine t h e  i n c r e d i b l e  s t e p s  

t h a t  man i s  t a k i n g  i n  space .  We a r e  t o l d  t h a t  t h e  Great Pyramid of Egypt 

w a s  used as an  a s t ronomica l  obse rva to ry  b e f o r e  i t  w a s  conver ted  i n t o  a 

tomb. The technology of  t h a t  p e r i o d ,  about  27 B.  C . ,  pe rmi t t ed  man t o  ascend 

n e a r l y  500 f e e t  above t h e  f l o o r  of t h e  d e s e r t .  By t h e  e a r l y  1960 ' s  Some 47 

c e n t u r i e s  l a t e r ,  g i v e  o r  t a k e  a few g e n e r a t i o n s ,  man had extended h i s  a b i l -  

i t y  t o  ascend t o  a low E a r t h  o r b i t ,  an improvement by some t h r e e  o r d e r s  of 

magni tude.  By 1970 we a r e  c o n f i d e n t  t h a t  we w i l l  command t h e  space  occoupy- 

ing  3 c o n c e n t r i c  sphe re  ex tend ing  from t h e  s u r f a c e  of t h e  E a r t h  t o  t h e  o r b i t  

of t h e  Noon, an a d d i t i o n a l  t h r e e  o rde r s  of magnitude improvement. But we 

a r e  a l s o  c a l c u l a t i n g  ou r  chances of l eap ing  beyond the  Noon t o  t h e  p l a n e t s ,  

s t i l l  a n o t h e r  t h r e e  o r d e r s  of magnitude increment .  

Each s u c c e s s i v e  l e a p  i n t o  the new space  beyond demands a v a s t  

growth i n  t h e  technology -- a geometr ic  p r o g r e s s i o n  i n  growth. What a r e  

t h e s e  t e c h n o l o g i e s ?  They a r e  p r i n c i p a l l y  p r o p u l s i o n  and energy c o n v e r s i o n ,  

m a t e r i a l s ,  guidance and c o n t r o l ,  and communications.  It can  be recognized  

t h a t  t h e  s t e p s  i n  space from E a r t h  t o  E a r t h  - o r b i t  and E a r t h - o r b i t  t o  hloon 

res t  on e s s e n t i a l l y  t h e  same k inds  of technology.  They a r e  f a m i l i a r :  chem- 

i c a l  ene rgy  c o n v e r s i o n ,  r e l a t i v e l y  common e n g i n e e r i n g  m a t e r i a l s ,  guidance 

and c o n t r o l  s y s t e m s  g e n e r a l l y  c o n s i s t e n t  w i t h  a i r c r a f t  and ground a p p l i c a -  
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t i o n s ,  and microwave communications. However, the  s t e p  from Moon t o  p l a n e t s  

demands performance and r e l i a b i l i t y  measured i n  o r d e r s  of magnitude beyond 

t h e  p r e v i o u s  s t e p s .  New l e v e l s  of  technology w i l l  be  needed. Nuclear  rock- 

e t s  and energy  conve r s ion  devices are needed co ach ieve  Lhe iiigii gas tezper- 

a t u r e s  which w i l l  be  r e q u i r e d  t o  propel  ou r  v e h i c l e s  and p rov ide  e l e c t r i c a l  

power. New r e f r a c t o r y  mater ia ls  must be  found t h a t  w i l l  n o t  burn  o r  o x i d i z e ,  

t h a t  are  compat ib le  w i t h  new p r o p e l l a n t s  and t h a t  are s t a b l e  i n  t h e  presence  

of  h igh  vacuum and r a d i a t i o n s  of space.  New c o n t r o l  s e n s o r s  a t  l ea s t  two 

o r d e r s  of magnitude more s e n s i t i v e  than e x i s t i n g  s e n s o r s  must be dev i sed .  

Convent iona l  microwave communications need t o  be  improved o r  r e p l a c e d ,  pos- 

s i b l y  by lasers ,  i n  o r d e r  t o  r a i s e  t r ansmiss ion  b i t  r a t e s  from t h e  p l a n e t s  

t o  t h e  E a r t h  t o  an a c c e p t a b l e  l e v e l .  A l l  of t h e s e  new d e v i c e s ,  most of 

which a r e  i n  e a r l y  s t a g e s  of r e s e a r c h  o r  development ,  must ach ieve  eventua l -  

l y  l o n g e r  l i f e - t i m e s ,  h i g h e r  r e l i a b i l i t i e s  and lower s p e c i f i c  we igh t s  than  

have h e r e t o f o r e  been demonst ra ted .  Whenever I t h i n k  about  t h e  incongruence 

of t h e  c o m p l e x i t y - r e l i a b i l i t y  requi rements  which are  p resen ted  by f u t u r e  

space  hardware ,  I a m  reminded of  t h e  admonition g iven  s e v e r a l  y e a r s  ago by 

Vannevar Bush t o  a g r a d u a t i n g  c l a s s  of e n g i n e e r s .  “You are  e n t e r i n g  your 

p r o f e s s i o n  i n  an age of r e l i a b l e  complexi ty .  My g e n e r a t i o n  made i t  complex 

and i t  w i l l  be  up t o  yours  t o  make i t  r e l i a b l e . ”  B u t  t h i s  i s  t h e  p r i c e  t h a t  

must be pa id  t o  p e n e t r a t e  t h e  f a r  reaches  of t h e  s o l a r  system. The h i g h e s t  

p r i c e d  o f  t h e  s e v e r a l  p a r t s  and t h e  key t o  the  s u c c e s s  of a l l  are  t h e  pro- 

p u l s i o n  and energy  conve r s ion  d e v i c e s .  Fo r  example,  over  h a l f  t h e  r e s o u r c e s  

of  NASA’s advanced r e s e a r c h  and technology program i s  i n v e s t e d  i n  t h i s  a r e a .  

I n  s p i t e  of a l l  t h a t  I have s a i d  about  t h e  dependence of our  f u -  

t u r e  space  program on p r o p u l s i o n  and energy conve r s ion  advancements,  your 

p r i n c i p a l  c o n t r i b u t i o n  t o  t h e  program w i l l  be new peop le .  It  i s  impor tan t  
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t o  r ecogn ize  h e r e  t h a t  t h e  needs are f o r  q u a l i t y  and n o t  q u a n t i t y .  There  

i s  no  s h o r t a g e  of  s c i e n t i s t s  and eng inee r s .  

t h o s e  c a p a b l e  of  working a t  t h e  boundar ies  of  t h e  newest t e c h n o l o g i e s  such 

as n u c l e a r  p r o p u i s o r s  a d  electric p m e r  g e n e r a t x s  , advanced chemica l  

e n g i n e s ,  magnetohydrodynamic and thermionic  energy  c o n v e r t e r s ,  and advanced 

f u e l  c e l l s .  

unable  t o  c o n t r i b u t e  e f f e c t i v e l y  t o  these  d i f f i c u l t  programs where t h e r e  is 

l i t t l e  o r  no  accumulated body of  knowledge. The l e a d e r s  o f  t h e s e  programs 

w i t h i n  t h e  NASA l a b o r a t o r i e s  have exper ienced  a changing p r o f e s s i o n a l  l i f e  

which i s ,  I b e l i e v e ,  t y p i c a l  of t h e  f u t u r e  l i v e s  of  t o d a y ' s  s t u d e n t s .  Some 

e n t e r e d  p ropu l s ion  technology i n  t h e  l a t e  1930 ' s  and r e sea rched  r e c i p r o c a t -  

i n g  e n g i n e s ,  Then, r a t h e r  suddenly r e c i p r o c a t i n g  engine  r e s e a r c h  dwindled.  

To succeed  they  were compelled t o  make of  themselves  p roduc t ive  r e s e a r c h e r s  

i n  gas  t u r b i n e  technology.  P r e s e n t l y ,  gas  t u r b i n e  r e s e a r c h  gave way  t o  

chemica l  r o c k e t  research. Now they  a r e  t u r n i n g  t o  n u c l e a r  p r o p u l s i o n ,  e l ec -  

t r i c  propt l l s ion  and magnetohydrodynamic energy  conve r s ion .  Wi th in  a q u a r t e r  

of  a cen t t i ry ,  w e l l  w i t h i n  the  average  p r o f e s s i o n a l  l i f e - s p a n ,  t h e y  have 

been compelled t o  adap t  t o  th ree  o r  fou r  new k i n d s  of t e c h n o l o g i e s .  Only 

a few have succeeded .  Nost have been unab le  t o  make s o  many  changes .  

There i s  on ly  a s h o r t a g e  of  

The m a j o r i t y  of a p p l i e d  s c i e n t i s t s  and e n g i n e e r s  are s imply  

I t  i s  not  hard  t o  d i s c e r n  some of t h e  q u a l i t i e s  which enabled  t h e  

s u c c e s s f u l  ones t o  adap t  t o  new p r o f e s s i o n a l  d i r e c t i o n s .  F i r s t ,  c e r t a i n  

q i i a l i t i e s  of  c h a r a c t e r  a r e  r e q u i r e d .  I t  is  a l l  t o o  easy t o  t u r n  from re- 

s e a r c h e r  t o  a d m i n i s t r a t o r  a f t e r  t h e  f i r s t  p r o f e s s i o n a l  c y c l e  is  exhaus ted .  

A n e c e s s a r y  c o n d i t i o n ,  bowever, f o r  s u s t a i n e d  s u c c e s s  is  a thoro~igl i  ground- 

i n g  i n  s c i e n c e  and mathematics .  B u t  t h i s  i n  i t s e l f  i s  no t  s u f f i c i e n t .  There 

i s  r e q u i r e d ,  a l s o ,  t h e  h a b i t s  of thought needed t o  proceed from theory  t o  

s y n t h e s i s  t o  p r a c t i c a l  conc lus ion .  A balanced  combinat ion of  deep  s c i e n t i f i c  
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knowledge w i t h  c r e a t i v i t y  is n o t  o f t e n  found nor e a s i l y  t a u g h t .  Most s t u d e n t s  

a r e  unable  t o  develop i n  bo th  d i r e c t i o n s .  
\ 

The c r e a t i v e  s t u d e n t  i s  f requent -  

l y  broken i n  s p i r i t , o r  e l i m i n a t e d  by the conven t iona l  academic system. A s  I 

s e e  i t ,  a more e i f e c t l v e  r i r r l a g e  betwee2 s c i e r ~ e  on t h e  one hand and crea-  

t i v e n e s s  i n  p ropu l s ion  technology on t h e  o t h e r  is a t  t h e  h e a r t  of t h e  cha l -  

l enge  t o  t h e  f a c u l t y  and s t a f f  who w i l l  occupy t h i s  b u i l d i n g .  Aerospace pro- 

p u l s i o n  r e p r e s e n t s ,  i n  f a c t ,  one of the  f i n e s t  examples of t h e  modern i n t e r -  

d i s c i p l i n a r y  t echno log ie s .  A l l  of  t h e  p h y s i c a l  s c i e n c e s  are brought  t o  b e a r  

i n  a fundamental  way i n  suppor t  of a c r e a t i v e  p r o c e s s .  We f i n d  i n  t h e  c l a s s -  

room and t h e s i s  work of Summerfield,  Crocco, Glassman, Grey, J ahn ,  H a r r j e ,  

Layton and o t h e r s  on t h e  P r i n c e t o n  s t a f f ,  examples of t h e  c o u n t r y ' s  very  

b e s t  e f f o r t s  t o  wed s c i e n c e  w i t h  c ra f t smansh ip .  

A s  D r .  Newel1 mentioned e a r l i e r ,  we a r e  p l eased  i n  t he  NASA t o  be 

a b l e  t o  c o n t r i b u t e  t o  your impor tan t  work. P r e s i d e n t  Goheen, i t  i s  my p r iv -  

i l e g e  t o  d e c l a r e  on beha l f  of NASA t h a t  t h i s  b u i l d i n g  i s  yours .  

C .  Address by P r e s i d e n t  Robert  F .  Goheen 

P r o f e s s o r  P e r k i n s ,  d i s t i n g u i s h e d  g u e s t s ,  members of t h e  U n i v e r s i t y  -- 
I t  i s  a g r e a t  p l e a s u r e  f o r  me t o  p a r t i c i p a t e  i n  t h i s  morning ' s  cere-  

mony and t o  a c c e p t )  on beha l f  of t h e  U n i v e r s i t y ,  t h i s  s p l e n d i d  a d d i t i o n  t o  

our  r e s e a r c h  l a b o r a t o r i e s .  I am happy t h a t  so many of you c a n  be wi th  u s  

today  and t h a t  I s h a l l  have an  oppor tun i ty  t o  e x p r e s s  t o  a number of t hose  

r e s p o n s i b l e  f o r  t h i s  l a b o r a t o r y  our  g r e a t  g r a t i t u d e  f o r  t h e i r  f a i t h  and a s s i s t a n c e .  

Th i s  new Bas ic  Research Labora tory ,  f inanced  i n  s c b s t a n t i a l  meas- 

u r e  by NASA and a p a r t  of t h e  Guggenheim L a b o r a t o r i e s  h e r e  i n  t h e  James For- 

r e s t a l  C e n t e r ,  c o n s t i t u t e s  a good example of t h e  way i n  which u n i v e r s i t i e s ,  

p r i v a t e  ph i l an th ropy  and t h e  f e d e r a l  government can  work e f f e c t i v e l y  t o g e t h e r  

t o  add t o  t h e  c o u n t r y ' s  e d u c a t i o n a l  r e sources  and advance i t s  s t r e n g t h .  
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The name of Guggenheim has  been l i nked  f o r  long decades w i t h  aero- 

n a u t i c a l  and - - more r e c e n t l y  - - a s t r o n a u t i c a l  p ionee r ing .  It c o n j u r e s  up 

memories of Char l e s  Lindbergh and James D o o l i t t l e ,  and ca l l s  t o  mind t h e  re- 

searches of Ecbert  H. Gorldard, as w e l l  as Guggenheim L a b o r a t o r i e s  a t  s e v e r a l  

American u n i v e r s i t i e s .  Here a t  P r ince ton ,  Guggenheim f e l l o w s h i p s  and t h e  

c o n g e r i e s  of f a c i l i t i e s  made p o s s i b l e  w i t h i n  The Dan ie l  and F l o r e n c e  Guggen- 

heim L a b o r a t o r i e s  have he lped  p l a c e  t h i s  u n i v e r s i t y  i n  t h e  f r o n t  rank  of 

t h o s e  i n s t i t u t i o n s  c a r r y i n g  forward aerospace  p ropu l s ion  educa t ion .  

A s  w i t h  t h e  Foundat ion,  t h e  r o l e  of t h e  f e d e r a l  government i n  

t h i s  "educa t iona l  t r i n i t y "  i s  b r o a d e r ,  and more meaningfu l ,  t h a n  t h a t  of 

s imply p r o v i d i n g  f a c i l i t i e s  and equipment. T h i s  y e a r ,  f o r  i n s t a n c e ,  fed- 

e ra l  g r a n t s  and c o n t r a c t s  are provid ing  t h e  means whereby some 35 g radua te  

s t u d e n t s  are c a r r y i n g  forward d i s s e r t a t i o n  r e s e a r c h  h e r e  i n  t h e  Guggenheim 

L a b o r a t o r i e s ,  wh i l e  10 undergraduates  are l i k e w i s e  be ing  enabled t o  pursue  

t h e i r  s e n i o r  t h e s e s  o r  e q u i v a l e n t  s tudy p r o j e c t s :  On t h i s  count  P r ince ton  

i s  g r a t e f u l  indeed t o  t h e  O f f i c e  of Advanced Research and Technology of 

NASA, t h e  O f f i c e  of S c i e n t i f i c  Research of t h e  U. S .  A i r  Fo rce ,  t h e  O f f i c e  

of Naval Research ,  and o t h e r  r e s e a r c h - s u s t a i n i n g  agenc ie s .  U n i v e r s i t y  ed- 

u c a t i o n ,  combining e f f e c t i v e  t e a c h i n g  w i t h  o r i g i n a l  r e s e a r c h ,  would no t  be 

p o s s i b l e  on t h i s  h i g h  l e v e l  i n  t h e  expe r imen ta l  s c i e n c e s  and e n g i n e e r i n g  

wi thou t  such p a r t n e r s h i p  wi th  government. 

Th i s  new element i n  P r i n c e t o n ' s  Guggenheim L a b o r a t o r i e s  c a l l s  

a t t e n t i o n  t o  s i g n i f i c a n t  changes t h a t  are t a k i n g  p l a c e  a t  P r i n c e t o n ,  and 

e l s e w h e r e ,  i n  e n g i n e e r i n g  educa t ion  a t  bo th  t h e  g radua te  and undergraduate  

l e v e l s .  Dramatic s h i f t s ,  w i t h  ever-mounting emphasis on t h e  s c h o l a r l y  and 

s c i e n t i f i c  a s p e c t s  of e n g i n e e r i n g ,  a r e  v i v i d  i n  t h e  e n t i r e  ae rospace  en- 
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g i n e e r i n g  f i e l d ,  and e s p e c i a l l y  i n  t h e  p r o p u l s i o n  area on which our  t h o u g h t s  

are c e n t e r e d  t h i s  morning. 

The emergence of e x c i t i n g  and c h a l l e n g i n g  new f i e l d s  of engineer -  

i n g  s c i e n c e ,  t r a n s c e n d i n g  t h e  t r a d i t i o n a l  d i v i s i o n s  of e n g i n e e r i n g ,  a r e  

b r i n g i n g  t o g e t h e r  branches  of p u r e  s c i e n c e  and mathematics  i n  new and p o t e n t  

ways. I n  p r o p u l s i o n ,  f o r  example, w e  can p o i n t  t o  r o c k e t  p r o p u l s i o n  as a 

combinat ion of p h y s i c s  , p h y s i c a l  chemis t ry ,  aerodynamics,  and chemical  en- 

g i n e e r i n g ;  and i n  e l e c t r i c  p r o p u l s i o n  we s e e  t h e  combinat ion of e l e c t r o -  

dynamics,  f l u i d  mechanics and chemical  phys ics .  Classical  c o n c e p t s  a r e  go- 

i n g  t h e  way of t h e  Flodel 'I, and new concepts  a r e  b e i n g  cvolved t o  m e e t  ncw 

needs.  

I n  t h i s  s u r g i n g ,  c o n j o i n e d ,  forward t h r u s t  of s c i e n t i f i c  i n q u i r y  

and e n g i n e e r i n g  p r a c t i c e  , complex exper imenta l  and t e s t  f a c i l i  t i c s  have be- 

come e s s e n t i a l  p a r t s  of t h e  o v e r a l l  e d u c a t i o n a l  program o f  un ivc , r s i t i c>s .  

(We arc assembled i n  what i s  a r e l a t i v e l y  q u i e t  and c o n t e m p l a t i v e  "bui ld-  

ing"  b u t  nearby i s  one of t h e  f i n e s t  s u p p o r t i n g  a r r a y s  of p r o p u l s i o n  and 

combust ion a p p a r a t u s  a v a i l a b l e  f o r  p u r c l y  e d u c a t i o n a l  purposes  anywhere i n  

t h e  L'nitcd S t a t c s , )  

Ne a t  P r i n c e t o n  a r c  n o t  concerned w i t h  growth f o r  t h e  sake of 

growth; we a r e  s e n s i t i v e  t o  t h e  r i s i n g  number of h i g h l y  q u a l i f i e d  a p p l i c a n t s  

and t o  t h c  r i s i n g  demands f o r  new kntwledge; and t h c y  mean wc must s h o u l d c r  

new and e n l a r g e d  r e s p o n s i b i l i t i e s  whi le  h o l d i n g  t o  our  commitment t o  h i g h  

q u a l i t y ,  I n  t h i s  c o n n e c t i o n ,  i t  i s  i n t c r c s t i n g  t o  n o t e  t h a t  tlic Dcpart- 

ment of Aerospace and Mechanical Sc iences  h a s  t h e  l a r g e s t  e n r o l l m e n t  of 

g r a d u a t e  s t u d e n t s  of any department  in  t h e  U n i v e r s i t y  (e .g . ,  123 compared 

w i t h  P h y s i c s '  103) and t h a t  t h e  segment of t h e  Depar tment ' s  enro l lment  w h i c h  
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i s  focused on t h e  p ropu l s ion  s c i e n c e s ,  approximates  t h e  average  en ro l lmen t  

f o r  many of our  depar tments .  

Now, t o  D r s .  B i sp l inghof f  and N e w e l l ,  and through them, t o  t h e  en- 

t i r e  l e a d e r s h i p  of NASA, I want t o  expres s  our  g r a t i t u d e  f o r  t h e i r  under- 

s t a n d i n g  suppor t  and t h e i r  generous views on t h e  r o l e  P r i n c e t o n  i s  p l a y i n g  

i n  t h e  space  program. And I hope t h a t  you, D r .  Pendray, w i l l  convey t o  M r .  

Guggenheim our  sense  of a p p r e c i a t i o n  f o r  h i s  h e a r t e n i n g  i n t e re s t  and con- 

ce rn .  I a l s o  want t o  e x p r e s s  w a r m  thanks t o  those  who have a c t u a l l y  designed 

and pu t  t o g e t h e r  t h i s  f i n e  l a b o r a t o r y :  t h e  a r c h i t e c t u r a l  f i r m  of S c r i m e n t i ,  

Swackhamer and P e r a n t o n i ,  and t h e  c o n s t r u c t i o n  f i r m  of W i l l i a m  C.  E h r e t ,  Co. 

You have done a n  o u t s t a n d i n g  j o b ,  and it should be h e r e  recorded  t h a t  t h e  

Bas i c  Research  Labora tory  has  a c t u a l l y  been completed ahead of s chedu le ,  

I do hope t h a t  a l l  v i s i t o r s  w i l l  a v a i l  themselves  of t h e  chance 

t o  t o u r  t h i s  new h e a d q u a r t e r s  f o r  t h e  Guggenheim L a b o r a t o r i e s  and w i l l  come 

t o  s h a r e  t h e  d e l i g h t  many of u s  f e e l  in  t h i s  b u i l d i n g .  I can  assure you 

t h a t  t h i s  i s  a memorable morning f o r  a l l  of u s  a t  P r ince ton .  

The c o r n e r s t o n e  w a s  o f f i c i a l l y  l a i d  by P r e s i d e n t  Goheen and M r .  

3.  P r e s t o n  Layton of t h e  Guggenheim Labora to r i e s  F a c u l t y  Comni t tee ,  who was 

i n  good p a r t  r e s p o n s i b l e  f o r  t h e  e x i s t e n c e  o f  t h e  new Labora tory  ( see  photo- 

graph on page 41  ) .  P r e s i d e n t  Goheen then  read a l i s t  of t h e  c o r n e r s t o n e  

c o n t e n t s :  

1. Copy of P r e s s  Release  announcing t h e  Cornerstone-Laying Ceremony 

2 .  Copy of Ceremony Program 

3 .  Photograph of Bu i ld ing  

4 .  Guggenheim Fel lowship  Announcement Brochure 

5.  L i s t  of t h e s e s  i n  p r o g r e s s  

6 .  Photograph of S t a f f  Members 
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7.  

8. 

9. 

1 U .  

11. 

1 2 .  

13 .  

14.  

15. 

16. 

1 7 .  

18. 

Copy of 1964 Report  t o  Guggenheim Foundat ion 

L i s t  of sponsored r e s e a r c h e s  i n  p r o g r e s s  

Edwin G. B a e t j e r  I1 Col loquia  Announcement (1964-1965) 

P r i n c e t o n  u n i v e r s i t y  Weekiy i i u i i e t i n  (Gctober 19 t a  25, 1964) 

Copy of New York Times 

Copy of P r i n c e t o n  Town Topics  

L i s t  of p e r s o n n e l  - Guggenheim L a b o r a t o r i e s  

L i s t  of c o n t r a c t o r s ,  e n g i n e e r s  and a r c h i t e c t .  Date  s t a r t e d  
and complet ion d a t e .  Approximate c o s t  of b u i l d i n g .  

I n v  i t a t  i o n  t o  Corners  t one- Lay i n g  Ceremony 

A s t r o n a u t i c s  and A e r o n a u t i c s ,  October  1964 I s s u e  

AIAA J o u r n a l ,  January  1963 I s s u e  

"Space F l i g h t  Repor t  t o  t h e  Nat ion, ' '  E d i t e d  by J. Grey and 
V.  G r e y ,  B a s i c  Books, N.Y., 1962 
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STEEL FRAMEWORK 

VIEW OF VIERENDEEL T R U S S E S  

S T E E L  FRAMEWORK 
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Ph.D student, Arthur Mellor with Advisor, Prof. Irvin Glassman. 

L 
a 

Prof. I. Glassman and A. Mellor in the Metal Combustion Research 
Laboratory comparing the products of combustion with the original 
sample. 
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P r o f e s s o r  Rober t  G. Jahn  and v i s i t i n g  s t u d e n t ,  Eberhard Holz- 
h a u e r  examining a p r e s s u r e  t r a n s d u c e r  i n  t h e  E l e c t r i c  P r o p u l s i o n  
Research Labora tory .  

P r o f .  R .  Jahn  and s t u d e n t ,  Alan Eckbreth assembl ing  t h e  T a i l o r e d  
P u l s e  P inch  Apparatus  a l s o  i n  t h e  E l e c t r i c  P r o p u l s i o n  Labora tory .  



- 35 - 

I 

Research Engineer, Dr. Joseph Wenograd and Ph.D. student Thomas 
Ohlemiller shown adjusting purge flow for low pressure strand 
burner in the Solid Propellant Research Laboratry. 

I 

Dr. Wenograd and T. Ohlemiller again adjusting purge flow for 
strand burner. 



THE DEPARTMENT OF AEROSPACE AND MECHANICAL SC 
F. GOHEEN, DR. RAYMOND L .  BISPLINGHOFF, NASA 
FOR ADVANCED RESEARCH AND TECHNOLOGY AND DEAN 
SCHOOL OF ENGINEERING AND A P P L I E D  SCIENCE. 
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, MR. GEORGE SEITZ, 
ATIVE, DR. JOHN 
T A L  RESEARCH CENTER,  

YTON AND MR. HAROLD E .  BURKERT, 



PROFESSOR COURTLAND D. PERKINS ADDRESSES THE ASSEXBLED FACULTY AND GUESTS. 

DR. G. EDWARD PENDRAY, REPRESENTING THE GUGGENHEIM FOUNDATION, 
ADDRESSES THE FACULTY AND GUESTS. 
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FACULTY AND GUESTS. 
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